The Positive-Negative Sex-Role Inventory (PN-SRI) assesses gender identity. The aim of this study was to evaluate the validity and reliability of a Swedish version of the PN-SRI in a population of 70-year-olds within the Gothenburg H70-study in Sweden. The overarching objective of testing the PN-SRI within the H70-study was to evaluate its usability to further study gender identity in large population-based samples of older adults. A total of 1124 individuals participated in the psychometric testing. A sub-sample of these (n = 406) provided a comprehensive survey regarding societal norms on femininity and masculinity. Reliability and validity tests were performed using Cronbach's Alpha and factor analyses. The Cronbach's α coefficients (0.734-0.787) indicated a satisfactory level of internal consistency, and the four-factor model (Model 2) fitted the data at an acceptable level (root-mean-square error of approximation, RMSEA = 0.068, standardized root-mean-square residual, SRMR = 0.07). This cross-cultural adaptation of the PN-SRI indicates that it may be applicable in a Swedish research setting comprising older adults. Future research is needed to further test the psychometric properties of this scale. Adding the PN-SRI to population-based studies will contribute to providing a nuanced way of analyzing differences and similarities among men and women.
Introduction
The Positive-Negative Sex-Role Inventory (PN-SRI) is an instrument assessing gender identity and was developed in Germany in 2013 [1] . In addition to the PN-SRI, previous instruments designed to assess gender identity include the Sex Role Stereotype Questionnaire [2] , the Personal Attributes Questionnaire [3] , the Extended Personality Attributes Questionnaire [4] , and the Bem Sex Role Inventory (BSRI) [5] , all developed during the 1960s and 1970s. The researchers behind the PN-SRI argue that previous measures of gender identity have almost exclusively focused on the positive aspects of feminine and masculine personality traits, despite evidence that this self-concept includes both positive and negative aspects, in accordance with societal desirability [6] . The PN-SRI comprises both negative and positive aspects of masculinity and femininity, reflecting both desirability of personality traits (i.e., injunctive norms), as well as the extent to which the personality traits are stereotypically more common (i.e., descriptive norms) in men and women. Also, the original authors argue that negative aspects of gender identity make a unique contribution to the understanding of gender-related differences. Both positive and negative aspects of femininity, masculinity and androgyny have previously been suggested to be associated with various outcomes in health [7] , such as self-reported wellbeing [8] , sickness absence [9] , allostatic load and physical complaints [10] , as well as depression [11] , indicating that gender may cross-cut the effects of biological sex [12] . There may be preconceptions that we become more 'gender neutral' as we age, due to a strong medical focus on the physical body when studying older persons, but norms, stereotypical behavior and gender identity are as present in older adults as in those who are younger or middle-aged [13] .
There are only a small number of instruments measuring gender identity that are available in Swedish. The measure of psychological androgyny within BSRI was validated in a Swedish sample in 1980 [14] . Still, because normative attitudes regarding gender identity can change across time [15, 16] , it is crucial to modernize the content of measuring instruments in order to capture current gender norms, with which the PN-SRI may be a more suitable fit. Also, there are no Swedish instruments containing both positive and negative dimensions of gender-coded personality traits. The PN-SRI has so far been evaluated in a sample of young adults (approximated mean age 25 years) in Germany, showing good reliability and validity [1] . To establish the generalizability of the PN-SRI to a Swedish setting, the psychometric properties of the instrument need to be examined, and the items need to be translated. The aim of the present study was to evaluate the validity and reliability of a Swedish version of the Positive-Negative Sex-Role Inventory (PN-SRI) in a population of 70-year-olds within the Gothenburg H70-study in Sweden. The overarching objective of testing the PN-SRI within the H70-study was to evaluate the usability of the instrument and to further study gender identity in large population-based samples of older adults.
Materials and Methods

Setting and Sample
This study is part of the Gothenburg H70-study, which aim to study health and health-related factors in representative samples of older populations living in both ordinary and special housing in Gothenburg, Sweden. So far, the H70-study comprise six birth cohorts: A full description of the H70-study has been published in detail elsewhere [17] . As part of the H70-study, this study was conducted in accordance with the Declaration of Helsinki and was approved by the Regional Ethics Committee in Gothenburg (EPN) (dnr 869-13). All subjects gave their informed consent for inclusion before they participated in the study.
In 2014-2016, the H70-study birth cohort 1944, comprising 70-year-old men and women, was examined (n = 1203, response rate 72%). Out of 1203, a total of 1124 agreed to participate in the psychometric testing of gender identity. A convenience sample of those participating in the psychometric testing during the first three months (n = 446) was asked to take part in an additional, more comprehensive survey regarding societal norms on femininity and masculinity. Out of these 446, the additional comprehensive survey was completed by 406 participants. Only the sample participating in the psychometric testing of gender identity (n = 1124), and the sample completing the comprehensive survey (n = 406) will be in included in the analyses.
Instruments
Questions about gender identity were collected using the PN-SRI as a self-rating form. The PN-SRI comprises 24 gender-coded personality traits (items) that are self-rated as to the participant's level of agreement on a seven-step scale, ranging from 1 point (never or almost never true) to 7 points (always or almost always true). The scale contains dimensions of social desirability, and all items are classified as either positive (desirable) or negative (undesirable). Item classification of femininity, masculinity and social desirability is further described in the third study of the original publication [1] . The study participants in the original publication were asked to rate each personality trait in terms of its typicality for men and women, and its desirability for a person to possess it. The 24 items are divided into one femininity scale (12 items) and one masculinity scale (12 items), ranging from 12 points (indicating low level of femininity/masculinity) to 84 points (indicating high level of femininity/masculinity). The femininity scale and masculinity scale each consist of two sub-scales: FEM+ with six items reflecting positive feminine personality traits, and FEM− with six items reflecting negative feminine personality traits; MAS+ with six items reflecting positive masculine personality traits, and MAS− with six items reflecting negative masculine personality traits (see Table 1 ). Each sub-scale ranges from 6 to 42 points. In the original publication, the Cronbach's α coefficients for the four sub-scales were: 0. An androgyny score is calculated as the difference (t ratio) between the femininity scale and the masculinity scale, reflecting the relative amount of masculinity and femininity that a person includes in his or her self-descripted gender identity. The higher the value of the t ratio, the stronger masculine or feminine gender role a person has. A value closer to 0 indicates an androgynous gender role where both masculine and feminine personality traits are endorsed. The androgynous gender role can be predominantly positive, negative, or neutral based on which gender-coded personality traits are included. The dimensions of the PN-SRI are illustrated in Figure 1 . 
Translation
After obtaining permission from the original authors, a cyclic process of forward translations, back translations, and evaluation of translation correspondence by professional translators was conducted to achieve conceptual equivalence between the original and Swedish translation of the PN-SRI (see Appendix Table A1 ). Respondents reported no problems related to understanding the wording in the Swedish version of the PN-SRI.
Additional Survey
In order to support the face validity of the PN-SRI classification of feminine and masculine personality traits confirmed by the authors of this paper, data from the study participants were used. Six months following the examination, a more comprehensive survey was provided by mail to the sub-sample (n = 406) regarding the PN-SRI attributes in accordance with Swedish societal norms. First, the participants were asked to choose whether the listed personality traits were considered to be desirable (positive) or non-desirable (negative), according to Swedish norms. Second, they were asked whether the listed personality traits were considered to be stereotypically more feminine or masculine. The choices of answers for all questions were binary (positive/negative and feminine/masculine).
Statistical Analysis
The distribution of the PN-SRI scores obtained from the psychometric testing (n = 1124) were examined regarding skewness, kurtosis, proportion of respondents scoring at maximum (ceiling) and minimum (floor) levels and the extent to which the full range of possible scores was used. To test whether the scale distribution for the total, femininity, and masculinity scales were normal or non-normal, a Kolmogorov-Smirnov test was performed. There is no theoretical justification for creating a total score across all 24 items or across the positive and negative facets of the masculine and feminine subscales. Therefore, internal consistency of the femininity scale, the masculinity scale, and the four sub-scales (MAS+, MAS−, FEM+ and FEM−) was examined using Cronbach's Alpha. The level for acceptable reliability was set to α ≥ 0.7 [18, 19] .
To compare proportions between those who participated in both the psychometric testing and the additional comprehensive survey (n = 406) and those who only participated in the psychometric testing (n = 718), Fisher's exact test was used. The answers from the additional survey were examined using Cronbach's Alpha. The level for acceptable reliability was set to α ≥ 0.7 [18, 19] . Statistical analyses were carried out using IBM SPSS STATISTICS 22. 
Translation
After obtaining permission from the original authors, a cyclic process of forward translations, back translations, and evaluation of translation correspondence by professional translators was conducted to achieve conceptual equivalence between the original and Swedish translation of the PN-SRI (see Appendix A Table A1 ). Respondents reported no problems related to understanding the wording in the Swedish version of the PN-SRI.
Additional Survey
Statistical Analysis
To compare proportions between those who participated in both the psychometric testing and the additional comprehensive survey (n = 406) and those who only participated in the psychometric testing (n = 718), Fisher's exact test was used. The answers from the additional survey were examined using Cronbach's Alpha. The level for acceptable reliability was set to α ≥ 0.7 [18, 19] . Statistical analyses were carried out using IBM SPSS STATISTICS 22.
To test whether the 24 items were correlated, a Pearson correlation test was performed. Construct validity was tested with factor analysis using three models. To investigate the internal structure of the scale, an exploratory factor analysis (Model 1) was performed on the full range of the seven-point metric response scale. To test whether the four sub-scales (MAS+, MAS−, FEM+ and FEM−) represented independent scales, as in the original article [1], a confirmatory factor analysis without constraints was performed (Model 2) on the full range of the seven-point metric response scale. The subsequent factor structure was: (1) MAS+ (factor): analytical, logical, objective, practical, rational, and solution-focused (indicators); (2) MAS− (factor): arrogant, boastful, harsh, inconsiderate, power-hungry, and ostentatious (indicators); (3) FEM+ (factor): emotional, empathic, loving, passionate, sensitive, and tender (indicators); and (4) FEM− (factor): anxious, disoriented, naïve, overcautious, oversensitive, and self-doubting (indicators). To confirm the proposed model based on a priori information of the exploratory factor analysis, two confirmatory factor analyses of principal components were performed (Models 3 and 4) . Goodness-of-fit for Models 2, 3 and 4 was indicated by the standardized root-mean-square residual (SRMR ≤ 0.08), the root-mean-square error of approximation (RMSEA ≤ 0.08, p < 0.05) and standardized factor loadings. Factors were allowed to correlate. The statistical package used for the factor analyses was R (Lavaan package) [20] .
Results
Demographic Data
Demographic characteristics for the total sample (n = 1124) and the sub-sample (n = 406) are presented in Table 2 . There were no differences between those who participated in the sub-sample (n = 406) and those who did not (n = 718), except that educational level was higher among those who participated in the sub-sample compared to those who did not. 
Score Distributions
The distribution of the PN-SRI scores obtained from the total sample (n = 1124) can be seen in Table 3 . In this table, results from comparing the scores between men and women are also shown. The mean difference in the self-rating between women and men was significant for all except seven of the 24 items (rational, naïve, harsh, passionate, disoriented, inconsiderate, and overcautious). The mean and median scores were similar for the total, femininity and masculinity scales. The significance test for normality for the total scale (D(1117) = 0.05, p < 0.05), the femininity scale (D(1117) = 0.04, p < 0.05), and the masculinity scale (D(1117) = 0.06, p < 0.05), showed that they were non-normal. 
Reliability Tests
The Cronbach's α coefficient of the 12 PN-SRI masculinity scale items was 0.734; and the 12 PN-SRI femininity scale items was 0.747, indicating a satisfactory level of internal consistency (n = 1124). Further, the Cronbach's α coefficient for the four sub-scales was 0.775 (MAS+); 0.748 (MAS−); 0.785 (FEM+); and 0.710 (FEM−). In addition, the coefficient of the survey answers was 0.787 for the 24 PN-SRI items on a total scale (n = 406). Table 4 displays the participant item classification (desirability, femininity and masculinity) collected by the additional survey (n = 406). The majority of both men and women confirmed the original classification of the PN-SRI items, both regarding whether they are considered socially desirable and whether they are considered to be feminine or masculine. The results suggest strong face validity of the PN-SRI content. Table 4 . The proportion of participants confirming the original item classification of desirability (yes/no), femininity (yes/no) and masculinity (yes/no).
Validity Tests
Sub-sample (n = 406)
Men (n = 187) Women (n = 219) Desirability Gender Desirability Gender Desirability Gender n (%) n (%) n (%) n (%) n (%) n (%) In Table 5 Negative 
Discussion
The aim of this study was to examine the reliability and validity of a Swedish version of the Positive-Negative Sex-Role Inventory (PN-SRI) in a representative population-based sample of 70-year-olds.
The scores of the PN-SRI were not normally distributed. However, the full range of the scale was used with no ceiling or floor effects, indicating that PN-SRI may be a suitable instrument measuring gender-roles in population-based studies. The results showed acceptable psychometric 
The scores of the PN-SRI were not normally distributed. However, the full range of the scale was used with no ceiling or floor effects, indicating that PN-SRI may be a suitable instrument measuring gender-roles in population-based studies. The results showed acceptable psychometric properties in regard to validity and reliability. The response rate was high, both in the total sample (93.5%) and in the sub-sample (91.0%), and the representativeness regarding sex and other socioeconomic factors adds to the generalizability of our findings.
There was a discrepancy between the identified norms, and the PN-SRI self-ratings. The mean difference in the self-rating between women and men was not significant for the PN-SRI total score or for seven of the individual 24 items: rational, naïve, harsh, passionate, disoriented, inconsiderate, and overcautious. This suggests that, despite the awareness of societal gender norms, the expression of gender identity in this population is, in total, not significantly different between men and women. However, the mean difference between women and men was significant for the femininity scale, the masculinity scale, and for each of the four sub-scales (MAS+, MAS−, FEM+, FEM−). At an item level, men and women may incorporate feminine or masculine traits to a smaller, higher, or equal degree. While, for example, it was revealed that the item 'naïve' was not significantly different between the sexes, women showed a higher mean level for the item 'emotional' (confirming societal descriptive norm), and the item 'practical' (rejecting societal descriptive norms). These findings add to the idea that the PN-SRI contributes by providing a nuanced way of comparing men and women in research settings, by considering gender.
Gender is a social construction in which both men and women engage when being members of a society, shaping and submitting to normative social structures of femininity and masculinity, which can change over time and differ between cultures [15, 16] . To varying degrees, we all incorporate these shared beliefs about the qualities of women and men into our own self-concept, creating a gender identity [16] . Most research in the field of medicine uses the biological meaning of "sex" when distinguishing women from men, leaving out the aspects of gender. Here, the term "sex" refers to the biological male and female characteristics, while the term "gender" or "gender identity"-containing gender coded personality traits-refers to attributes that traditionally can be associated with one sex or the other, according to societal norms [16, 21] . Due to stigma, as well as political awareness, the gender-coded personality traits are potentially at risk of social desirability bias. Also, there is always a risk of the consolidation of gender roles when they are put in focus. When analyzing and discussing the results generated from the PN-SRI data, aspects of equality and the discrepancies between men and women regarding societal power structures should be included. Reducing gender identity to a fixed set of personality traits requires serious consideration of the ways in which it is used to structure differences and similarities between individuals. Thus, when including gender identity in research, results must be interpreted with caution.
This study has several strengths. Unlike some of the previous and most frequently used gender scales [5, 22] , the PN-SRI includes both positive and negative facets of gender identity, recognizing that our self-concept is not limited only to positive personality traits [6] . The use of a combination of positive and negative aspects of gender identity has recently been supported by others [23] , and research related to the division of the positive/negative feminine, masculine and androgynous aspects of gender identity has previously been published; however, these were based on other gender-coded personality traits than those used in the PN-SRI [7] . To the best of our knowledge, this is the first time the gender-coded personality traits in the PN-SRI have been tested among older adults in a Swedish context. Together with the original authors, we argue that the PN-SRI should be considered in research on gender identity on the basis that the attributes included are up to date with our current normative framework regarding femininity and masculinity [1] . However, this may differ in other cultural contexts, and will change over time. Although the PN-SRI has now been tested for psychometric properties in two different settings, the inference of our findings cannot yet be supported due to a lack of previous studies. More research is needed to establish whether the PN-SRI can be used outside the cultural contexts of Germany and Sweden. However, based on our results we suggest that the PN-SRI, as a four-factor solution, can be an indicator of both positive and negative aspects of femininity and masculinity.
Limitations
The study has some limitations. First, the additional survey provided by the sub-sample, six months after they participated in the H70-study psychometric testing, only included a binary choice of answers for all questions. The study could have benefited from having had a seven-step scale, ranging from 1 point (never or almost never true) to 7 points (always or almost always true), in accordance with the self-rating levels of the PN-SRI. Still, our questions regarding gender-related injunctive and descriptive norms in Swedish society were answered and confirmed by the majority of participants, suggesting strong face validity. Second, the distributions of both the femininity and the masculinity scales were non-normal. Third, when performing the factor analysis, all standardized factor loadings for the indicators, specified to measure their respective factor, did not reach the level of ≥0.50, suggesting only a mediocre level of convergent validity when considering a strict goodness-of-fit criteria [24] . However, in larger samples (>1000), factor loadings >0.162 can be considered significant [25] . Although not reaching a CFI > 0.9 for Models 2 and 3 (CFI = 0.82/0.83), the SRMR and RMSEA were satisfactory, suggesting a sufficiently good fit to support accepting the model [26] . Also, the correlations between the majority of items are low in this study, indicating that a CFI < 0.9 may to some extent be expected, and may therefore be a biased measure for discarding our results. In addition, all items fell into the four dimensions in the exploratory factor analysis (Model 1). R 2 smc ≥ 0.50 was not reached for all individual indicators. However, the factor structure and indicator loadings showed resemblance with the findings in the original publication [1] . Their slight discrepancy could be due to the difference in population size or mean age between the two studies, or may have been caused by cultural variance between Germany and Sweden. Fourth, the level of education was slightly higher among those who participated in the sub-sample, compared to those who did not. However, this is not considered to have affected the results in a negative way. Fifth, we were unable to compare the Swedish version of the PN-SRI to other measuring scales in this study, due to the lack of other Swedish instruments containing both positive and negative dimensions of gender-coded personality traits. Despite the stated limitations of this study, our results showed acceptable levels of validity and reliability and suggest that a four-factor solution of the PN-SRI may be applicable in a Swedish research setting of older adults. However, future research is needed to further test the psychometric properties of the PN-SRI.
Conclusions
This cross-cultural adaptation of the PN-SRI indicates that it may be applicable in a Swedish research setting comprising older adults. Future research is needed to further test the psychometric properties of this scale. Adding the PN-SRI to population-based studies will contribute to providing a nuanced way of analyzing differences and similarities among men and women.
